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3.2..3. The need to dial additional digits to make telephone ails

The need to dial extra digits to access an operator is a source of inconvenience to users.
There is, in the first place, a need to learn (or programme into CPE) the access codes, and
there is also the on-going hassle of dialling (and retnembering to dial and sometimes ntis
dialling) extra digits. A number of studies exist which estimate the importance of this in
terms of the price discount customers require to compensate them for this inconvenience.
Many of these have been conducted on behalf of operators and are, therefore, confidential.

However, a study by Tardiff' is in the public domain.

The results in this paper are based on a sample of 250 Japanese telephone users who were
asked to rank their preferences for a number of service packages characterised by different
prices, suppliers, provisioning time, range of se:rvic:e, and number of additional digits to
be dialled. Using this data, Tardiff undertook a statistical analysis based on a rank-ordered
logit model. From this, he concluded that

~ DiJllling jour atnz digits is tqJli'oalent to II price dislldtnmtllgt ofabout 4%.

Tardiff also noted that:

..•the mIIgnitruU af.the price e«ffidmt in Dzbk 2 is sinrillZT to c07ftpllrllbl" ~-~t ~Ium

molUls bwlope4for J\JneTigm consannm. Thisou~ is consistent with the obsmnztzan
thiJt AmeJ:i&a4llli.}IIptmat. toU price eWtidtia 1m similm'.

While UK toll elasticities may differ slightly from those in the US and Japan, it is li¥.~ly that
the impact of dialling four extra digits would be similar in the UK.

II We have, therefore, assumed that the need to dial a.4 digit access code to use a particular
I lIang distance operatorin the UK could be equivalent to a price disadvantage of around 4%.

In practice few users would need to dial 4 extra digits. This is because PBXs would be
programmed with ac:cellc:odes, smaIl businesses may instaIl smart boxes, and single line
users will tend to use smart sockets or memory buttons. It is not obvious whether having
to dial, say, 2 extra digits would be equivalent to • price inaease of more, or less, than 2'•.
It may be that the act of dialling additional digiti (inespective of how many) is the tpajO!

inconvenience. However, it may also be that 1 or 2 additional digits (that can be easily
labelled on the handset) present no real barrier, whereas 4 random (and easily forgotten)
digits do.

The comparative impact of easy and equal access on UK dialling requirements is analysed
in Table 3.1. Under easy access, additional digits may be required (depending on the type
of CPE) whenever a customer wishes to use an operator other than ST. Pre-selection with
over-ride changes this so that extra digits are only required if an operator other than the

11 Tunolhy TanUff, f.Ie:II fl/ PI It ,iptiM..,...., AIdiIdII,,~c.nvr~,~ at the 19M
Nation&1 Telecommunications Forecutinl Conf-.ce in 1M. Mauac:huIeaL
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pre-selected operator is used. Therefore, compared with easy access, pre-sele~on with
call-by-eall over-ride saves dialled digits for calls to the pre-seleeted operator (If not BT),
but increases the number_ of digits d.ialJed (by the same amount) if BT is selected for a
particular call. Calls to other operato~are unaIfecte9(additianal digits are required under
both easy and equal access). Thus, the impaCt of pre-seledion with over-ride will be to
save additional digits to the extent that the customer wishes to use a non-BT pre-selected
operator more often than they wish to UIe BT. In an extleme cue, if a customer never
wished to over-ride their pre-selected non-BT operator, extra digits would be saved on all
long distance and international calls.

With pure call-by-eall selection, theft is • need to dial extra digits whichever operator
handles the call. On the face of it, therefore, customI!I'I would be WOIH off than in the cue
of euy access.lI He.nc:e, USUIIUng raticmal behaviour, no eu.ttomers would request it on
the basis of dialling requin!ments alone (aithauP theIe maybe other reucms for customers
wanting call-by-e:all selection .. for example, the fad that it offers a relatively euy way of
"trying out" new operators, particularly if there is no need for a second bill or registration).

Therefore, according to whether prHelectian or call-by-e:aJl Hledion is used, the number
of digits dialled by the user may either 10 clowD. or up. In both cues, the change in the
number of digits required depends an~n'Pe of terminal equipment involved. (e.g. M basic
telephone, ~~ WUh..~~ tJtr· a programmable PBX). The maximui'n
number will be four (becaUle we umme.•.~~_codes). However, since 7-8 million
new memory button telephones am IOId -,ear,and~more memorv buttoni
are available per telephone, it seems unlikely that many customers contemplating changing
their long distance or intmuational operator would have a telephone without memory
buttons. Indeed, it is probably reasonable to assume that the remaining stock of telephones
without memory buttons is very larply held by customers who make relatively few calls
and are unlikely to consider D\CJ\'Uag to·~ operator either with or without equaJ
access. Thus, it is possible to narrow down .the number of additionaJ digits that would
need to be dialled to either one or, at maR; two,

Furthermore, at leat half of an indirect~ customers are likely to have programmable
PBXs or smart boxes or sockets which will insert appropriate (e.g. least cost route) access
codes undefl!ither c:all-by-eall selection or pre-selection. Therefore, these customers would
be unaffected in either cue (once the re-progrmuning has been carried. out).

q IThe only pauiWe Mndt would .. to caaIIIIMIs who NJied Oft ........, diaDini atra dip" for • campetiliw
Mn'ice provider but forpt. UncI• ...,.... thIIr calla wauId default to • """"'I!IJiid aptian (B1')

i rather than IaiIina We haw we d Ibat .. plOt. =*'"' aI diIcDuftt (Ihroup not aIlowiftIlhI call to
j be cvmpletiid) iI~~ to"..., as. ftIU1t of the caD faWnS. Thus c:alI-b,-

j call selec:tiOft offen no net bIndtI 0ftJ' ..., in IIU ...,.a.
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Therefore, under pre-selection, the "average" reduction in the number of digits that has to
be dialled to reach an alternative operator is likely to be close to one. For sunilar reasons
the average inaease in dialled digits for customers opting tor cal1-by-eall equal access will

also ~ about one.

In conclusion, compared with easy access, c:all-by-call selection inaeases the average
number of digits that users have to dial by about one. Very audely, it could be argued
that this is equivalent to a price inaease of around 1% tor those opting for this form of
equal access. Pre-selection reduces the number of digits dialled by each user by an average
of one and so, very audely, is equivalent to a price reduction of about 1% for those opting

for this form of equal access.

3.2.4. Unwillingneu to "lip up" to an unfamiliar operator

Unwillingness to ·sign up. to an unfamiliar operator can be a sip.ificant detellent to
customer migration. However, this problem would be somewhat reduc:ecl, if not
eliminated, if users were allowed to experiment with new operators through call-by~

selection ("toe-dippingj. This would especiaDy be the cue if registration were made ~asier

(or eliminated) by billing being carried out by the local operator. Thetefore, it is reasonable
to assume that options that include;aJl-by~ telect:ion would n!duce the discount a new
operator needs to offer to attract customers.

The only evidence on the JDagJ1itude o{ this effect comes from Hull. As we haVII! seP"l.

virtually any customer in Hull is able to use the Mercury network tor appropriate calls,
without the need for registration. by just dialling a two digit aa:ess code. The call will then
be billed in the usual way. This situation has existed since the late 19805.

Despite the need to dial two extra digits (which on the basis of the last section we estimate
is equivalent to a price inaease of about 2%), Mercury receives over half of the outgoing
calls with a price discount of only 12%" (which is equivalent to 10% after adjusting for
the impact of dialling the two extra digits). Our modelling suggests that, for this to be the
case, the residual threshold discount (excluding the impact of extra dialling) must have
been virtually eliminated (ie. reduced from 5% • see Section 3.5.2.2 - to almost zero»>.

In the context of equal access in the rest of the UIC, we understand that most competitive
long distance and international operators would wish to do their own billing, and so would
retain some form of registration procedure (although this would be made as simple as

" nw is • weisNed anrap 01. 20'10 clilcDunt em ."....., 'b' rale alia, a 1% to 2% dilcaw\t em praniwn ra" c:aUa,
and • 10% dilcDunt on virbaaDy aD other .". 01 caDI.

• Lou of half olIN mariret ...,. a p8iod 01 6 ,.... em 11% 01 calli to _p" ac:h,.,. The
model cieIc:ribecI Ia. in ... c:MpeIr J'NdicIa that waUl cIiIcount 01 uound 10% om !!HI Ucm
the ttu.ho1d diIcounL Give that IN actual diIalunt il12!t. and that IN.. to dial 2 aIn ctipta t
to. ttvahold cliIcDunt 01~ lids would __ to impIr that IN NliduaJ tInIhoIcI discount has eliminated.
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possible)21. We would expect that this would result in a much lower reduction in the
threshold discount. We assume, as our central case, that a reduction of only 1% would be
achieved for customers requesting call-by-eall selection under separate long distance carrier
billing. In the cost-benefit analysis, however, we examine sensitivities to this assumption.
The results of these sensitivities are contained in table 5.2.

3.2..5. Summary

Table 3.2 summarises conclusions on the most important source of Type I benefits for each
equal access option. In the case of awareness of alternatives, the generator of benefits is
the acceleration of migration and, hence, realisation of the potential benefits. For the other
factors, it is the reduction in the threshold discount that generates the Type I benefits. It
is assumed that, where both pre-selection (without over-ride) and c:a1l-by-eall selection are
available (Option 3), customer demand wiD split 44/56 in favour of pre-selec:tion%2.
However, where both pre-selection (with over-ride) and call-by-ea1l selection are available
(Option 2), customer demand will fall heavily in favour of pre-selection, since the extra
facility of over-ride means that call-by-ea1l selection wiD offer no significant benefits that
cannot ~ provicl'!d by pre-selection with over-ride.

3.2.6. Alternative Direct Service Operators: A Complication
.

The cost benefit analysis also needs to take account of the interaction between long distance
operators and alternative (ie. non-BT) direct senice operators. In addition to indirect
acces~ to long distance and international operators, many customers have or will have the
possibility of takin: service from an alternative dUect service operator Fort-~~~thiS
mar... include services from cable operators, Merc:uor 2100, MPS, Colt, Ioniea. Scottisb
Telecom or Tord\ Telecom. For residential customers, this may include cable companies
or lonica:.. These compames will aim to provide their customers with savings on !lllocal
and long distance services.

JI The reuan JiWft tor by c:alllpltUive ianI distance and international opG'atori for wishing to do their own billing
and thus retain lOIN farm of repstratian esMfttWly relatll ta the value placed by theM operalOn on haViftl direct
contact with the &nal c:uADIner. Direct acc.. by CIIIIlJ'ItiI'I opaatan to the c:uatamer throush biDins and
regiltratian lllisht not be canaidend AI ....tial in HulL where bWiftI it c:anclueted by a c:ampany which does not
compete in the lona-diltance or intematianal marUta.

ZZ A small survey of 185 CUI""" c:anclua.d by IT india... that~ of ftIIJ'CII'dentl thoupt they would prefer
ca1l-by-eall equal aCC8II and 2ft, would,.. lana 01 pn .....dian (the...wninJ C"" thoupt they would
prefer their c:unwat IMthocI of acc8I). 1bia a .ut 01 "/56 in favour of pre"le.l«tion when both forma
are oHencl
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Table 3.2
Summary of Sources of Type I Benefits

Option 1 Option 2 Opllon 3 Option Ii

" P"..electlon
with 0ge.....eI.

Pre-.eledlon
with oyer·rlele

Call·b,-e." Pre·leledlon C....b'-call CaU-by-nU

AW.reMN of .llematlves mlaration rate mlgr.tlon r.te
Incre'" by 30'" Increased by 30%

mlsradon rate
Inere.... by 30%

none

Avoid lnldal COIls none none none none none none

Avoid addl......1dial" threshold
discount
reduced .%

threshold
discount
reduced 1%

threshold
dltcoun.

lnae....'%
threshold
discount
reduced 1%

threshold
discount
Increased 1%

threshold
discount
Increased .,•

none

no net erfect

threshold
discount
reduced 1%

I

f

threshold
,discount;
Ncluceclli

":%,'
':~.

+30%

NducedO.56%

'~;

none

,,~;

{/,~~

)j .:~~>

/~; !~f+30%

reduced a

feduced 2%

threshold
dllCOUnt
reduced 1%

+30'"

reducecl2%

reduced 2%

threshold
dltcoun.
reduced 1%

~

Over.lIlmpact on mllraUon

Net Impad 01\ thnIhold
dllc:ount

Ne. Impact of optlOl\ on
tIunhoId dlKount

T_ttne MW oper.ton
..!. .; ~~,

thNlQOl4. ti',
dl",' )":
reddt-.1:

, "f. ; ..? ~ . ,

., ':- ::

~~~~~~~~~~~~~~~~~~~~~~~~~~~-!.-t-,~t~:~j.~~'~'i' :1.~, ~1 I ~

';<na4'tr'f~\:~'''''~!ff~ -.0 net>.',,'" :no net effect
:''':i;,'~ ~'~f'k',:/ :": ~ C''',' r .. l'" ...,y'

SotIm: HERA .,..,,.11
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Where a BT customer has a choice between an alternative direct service operator (ADSO),
an indirect long distance operator (ILDO) in conjunction with BT local service, and staying
with BT for all services, the prefened option will be chosen and there is no complication
to the cost benefit analysis. Where, however, the ADSO rolls out its network after a
customer has signed up with an ILoo, the customer could be worse off than if the ILDO
had not existed. This is because ADSOs generally offer greater discounts relative to 8T
than do II50s (in conjunction with BT). However, the costs of migration from an ILoo
to an ADSO may exceed the differential discount, thus preventing the consumer from
benefitting from the ADSO's service. This will reduce both the number of ADSO customers
and quality of the ADSO customer base (since lost customers are likely to have higher than
average call bills if switching to an ILDO is worthwhile). This will have possible adverse

implications for investment by ADSOs.

This situation will arise with both easy and equal access and the question, so far as this
study is concerned, is what difference does equal access make? Potentially it will worsen
the situation, given that it can be expected to speed up the migration to ILDOs.

? owever, the effect is likely to be relatively small for t.n reasons. Firstly, equal access
will be rolled out over the country over a period of some years, starting in 1997. By that
time, local networks built by cable companies and Ionia will already have a considerable
geogr~phigl.mch. Secondly, the discounts planned by lonk~ and the cable comp~es
over BT tariffs ,..ometimes up to 2S%) wiD in most cues be substantial enough to pnmde
a sufficient saving over ILDOs. Nonetheless, u will be seen in Section 3.5.2, our modellinSt
methodology will captt:re the impact of '1LDO lock-in".

3.3. Type II Benefits

The introduction of equal access would remove a barrier to entry in UK
telecommunications, inaeasing the ease with which subsaibers could move between
competing operators. This is likely to put inaeased pressure on both BT and new
operators. Although BT's loss is just the long distance element of lost long distance and
international calls, this is likely to exert pressure on costs company-wide.

Although Jt is generally assumed that the benefits of competition will be significant, there
is little direct evidence on the size of these benefits, as it is often difficult to separate the
impact of competition from the influence of other factors such as changes in ownership and
regulation.

In Appendix C we summarise the available evidence on the benefits of competition,
particularly as it relates to increases in efficiency and productivity, and in Otapter 5 we
examine the impact on the cost benefit analysis of different assumptions about the benefits
of competition. Our central assumption is that a 1% reduction iR BT's market share will
lead to 0.47% inaeue in total factor productivity. This figure wu derived as follows. A
number of studies (see Appendix C) have focu.aed on the telecommunications industry and
used regression techniques to identify the impact of hbera.lisation on total factor
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productivity. These studies cover the US. Japan and a number of other industrialised
countries including the UK. The two studies in the US do not sep~.Du\}heimpact of
AT&T's divestiture from the effect of competition. We have therefore assumed that half
the identified effect is attributable to competition. 'The remaining studies do separate out
the impact of competition. In each case, the identified impact of competition on total factor
productivity was divided by the loss in market share of the dominant operator(s) to derive
a ratio of the productivity improvement to the loss in market share. Taking an unweighted
average of the ratios for the diffezent studies gives a figure of 0.48.

Although this figure is derived in a rather aude fashion it accords with the conclusions of
a recent paper by Haskel and Szymanski which uses regression analysis to measure the
separate impacts of changes in competition (measured by changes in market share),
management, ownership, regulation and unionisation on productivity growth in privatised
UK utilities (including telecommuNcationa). Their firu:tinp sugest that "firms who face
more competition are more productive", with • 1% reduetiDft in the dommant firm's market
share leading to • 0.41% increue in productivity. Given our estimate that BT will suffer
a market share loss of 0.9% between 1995 and 2010 as a result of equal access, this implies
an efficiency improvement of 0.4%.

NERA has also performed crou-checks on the plausibility this result. This was done by
estimating the impact on BTs rate ofretum implied by thilllUU'ket share INS and by: a
range of price chanps u a IeIUlt of competition, and then calculating the cost reduction
BT would need to maJce in order to maintain its rate of mum given tt-is lower market
share and the reduction in prices. 1be resulting cost reductions are not inconsistent with
the figures derived using the productivity change to market share loss ratio.

Table 3.3
Cost R.ductio.... which Maintain BT'a Rat. of a.tam

Additional competitive
impact on prices (%)

0.0
0.2
0.4
0.6
0.8
1.0

Source: NERA 117U11ym
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Cost reduction required to maintain
IT's rate of retum (%)

0.2
0.5
0.7
0.9
1.2
1.4
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3.4. Other Effects

3.4.1. Additional effects relating to local network competition

Apart from any impact that equal access may have on the development of local network
competition (through fewer customers migrating to new operators), new local loop
operators have argued that there will be additional eHee:ts where equal access is mandated
for new local network operators. These would include:

• customers may lose out if they chose their own long distance carrier rather than
allowing local operators to arrange the best deals they can with the competing long
distance carriers on a wholesale basis. However, since equal access will not be
imposed on customers, new local network customers could still (by default) use the
long distance carriers arranged by their local operators;

."
• local network operators would lose control of the size of the total bill for customers

opting for equal access, and so new local network operators would not be able to
offer new customers any partic:ular level of saving or balance of tariff structure;

-J

:'~t:J

• altt.~ugh the local loop operator is no longer responsible to the customer for the long
distance element of a call, it may continue to be blamed for poor 5ef'-:ce levelS.

Generally, we do not believe these effects would have a significant impad on the cost
benefit analysis. FU1'thennorw'!, they are difficult to quantify with any accuracy.

3.4.2. Mis-dialled CaU.

Any method of equal access (but especially call-by-caIl selection) requires changes to

dialling patterns ana so will result in increases in the proportion of incorrectly dialled calls.
This imposes additional costs on users (in terms of wasted time) and operators (in terms
of holding-up switching equipment). The effect on users has already have taken into
account in the valuation of the cost of dialling additional digits. The impact on BT'5
SWitching capaaty is additional to this, and is disc:ussed later in Chapter 4.

3.5. Modelling the UK telecommunications market: the base case

This section provides details of the methodology employed by NERA to model the UK
telecommunications market for the base case of the cost-benefit analysis. The model
contains two modules:

• a UK market forecast module;

• a dynamic operator choice module.
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3.5.1. UK market forecalt model: the base case .- .
,

Individual base line forecasts within the UK market forecast module are produced for the

following services:

•

•

•

•

•

•

•

lines - residential;

lines - business;

10c:a1 call minutes - residential;

local call minutes· business;

national call minutes - residential;

national call minutes· business;

international call minutes.

For each at these services, market forecasts are produced using a series ot demand drive~.

nK: drivers include the following: .

• demopphie. ;drift!I. Growth in reaidential lines is affected by tit- sizr ot the
remaining pool of Ufttelephoned houIeholds. Household foncasts are based on
OPCS projections;

• mac:ro-economic driven. Demand for residential services is influenced by personal
disposable incomes, whilst, for business services, the key driver is GOP.
International calls are also affected by world trade. The macro-economic forecasts
that underpin our model· are based on those published by the LBS;

• real price ChUlS'" It is assumed that rentals continue to increase by RPJ+2 until
1997. We have then assumed that, alter 1997, BT wiD rebalance to LRIe (Long Run
Incrementa! Cost) over a period of three yean. NERA estimates that this would
require annual real increues of 1.3% aNi 9.4% for business and residential lines
respectively over a three year period. In sensitivity analyses we double the rate of
reba1anc:ing of line rentals over these three years to aDow for any under-estimation
of incremental line costs. After the year 2000, it is assumed that line prices remain
constant in real terms. Also considered is a sensitivity in which the RPI+2 restriction
on line rentals is maintained after 1997.

International can real prices are assumed to decline at 11\ annual rate 0/10.9% until
the year 2005 (taken from the &ndinp of our model of the intematicmal telephony
market for the Oftel resale project). In IeDlitivity aul)'leS we double this rate.
Beyond 2005 super~ profits wiD have been removed and 10 the rate of price
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decline tails off. Finally, domestic call price reductions are calculated to be
consistent with an overall price cap of -7.5% to 1997 and -5.0%%3 from 1997 to 2005,
at which pOint the price cap is removed and domestic call price decreases tail off;

• system size growth. Growth in call minutes is affected by growth in the number of
lines.

In addition to these drivers, an underlying trend is included in each forecast to capture
technological and social changes leading to greater telephone usage. The trend is
calculated for each service so as to match the growth estimated by the model to the actual
outturn for 1993/94.

Resulting market forecasts are shown in Chart 3.1. The main conclusions are:

•

•

•

•

residential line growth is restrained by market saturation (and rebalandng to LRIe
between 1997 and 2000);

call growth exceeds line growth (ie. th~ is growing usage per line);

national call growth exceeds local call growth;

intematio~ call growth· exceeds national call growth.

3.5.2. Dynamic Model of operator choice: the bue case

The model segments customers into 55 groups:

•
•
•
•
•

•

Residential;
Single line business;
2-10 line business;
11-20 line business;
20+ line business;

with each of the above split into 11 call bill per line bands.

In anyone year, some customers will migrate between:

•
•
•

BT;
indirect service operators using BT acceu;
direct service operators (other than BT).

'J", .
"

D Even if the price cap is removecl in 1991. or calli an NIIIOVed from the buket. it is Ubly that call ftPi_ willihow
II JimiJ&r tnnd. r--
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Christmas calls. Again there will be considerable unce~ty over the impact of these
campaigns (especially when they depend on the adMfi.~o~to~e~tors)~d so operato~
will need to any additional nenvOik-c:apadty to meet grade of~ce requlI'ements. This
additional capacity requirement (much of which will stand idle until traffic surge) imposes
additional investment costs on all operators with no pay-back in terms of overall traffic

growth.

The use of optical~ technology in long diStanCe netWOrks means that the additional
investment in transmission equipment in order to provide this extra capacity may be small
(especially for new operators), the impact of investment in switching equipment is likely

to be much more marked.

4.6.3. Potential interactiolll of equal acee..

Mechanisms would need to be in place to ensme that the iftcidenc:e of adverse interactions
between equal access and other HlVices aft minimiIecl. It is difficult to assess the cost of
this, because it is not clear what the interactions would be or how acceptable they are.
Possible services affected are:

• network services such as CUR;

• call barring services.

It is believed that the impact is not likely to ft much pUle than for easy access, as
indicated by the impact of 141 on PABX UJe1'S and Mel services. (It could be argued that
moving routing selection to BT's network from PABXs will enable a mo~ coherent
integration with other routing products. However customers are likely to want to retain
control over many aspects, including call barring.)

A decision would need to be made on how to handle special c:alls, eg Mel's Freefone
numbers (OSOO). However this is not expected to cause technical problems, beyond the
complexity of designing the decode tree.

4.7. Totar Costs

4.7.1. Equal Access with Pre-selection

On the basis of the analysis in Sections 4.4 to 4.6, the undiscounted costs of implementing
equal access (in £M, summed over the period 1995 - 2004 inclusive) with pre-selection are
shown in Table 4.11.
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The proportion of customers in each customer segment who migrate will be determined

by two factors:

• network rollouts;
• price savings available to that customer segment.

3.5.2.1. NttfDurk rollouts

Network rollouts place a restriction on the percentage of customers who can migrate in any
one year. It is assumed that customers fall into one of three categories:

• those with a choice of:

BT;
one or more indirect access carrier (e.g. Mercury 2300, Energis, Sprint, AT&T);
one or more alternative direct access carrier (e.g. Mercury 2100, cable
telephony, Ionica, MfS, Colt);

The proportion of customers in this category will steadily rise over time as
alternative local networks are rolled out (we assume an increase from 15% now to
750( h~' 2()()()3t)i

• those with a choice of:

eT;
one or more indirect access carrier (e.g. Mercury 2300, Energis, Sprint, AT&T).

This proportion of customers is calculated as the residual after deducting the
previous and following (BT only) proportions;

• those with no choice other than BT. We understand that easy access, or equal access,
could be made available to about 95% of the UK population. The remaining 50/0 are
located in areas where easy access is not available, or no indirect service provider
has a point of presence within cost effective reach. It is assumed that this percentage
necessarily remains with BT throughout the forecast period.

'.'.:).. .
-.

U By Much 1994. cUIe paued about 15% 01 houMhoIda. 1'hiI it ...... to riM eo s.7O% GIQ frandIiIe buildI
are completed. Meanwhile. ICXlica plaaa eo be within NaCh of '"' of tJIC houIeho1d.I by the year 2000.
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3.5.2.2. Pric~ swings

Of those customers who are in the "footprint" of alternative service providers, it is assumed
that, in anyone year, a percentage of the existing base will migrate to whichever
alternative offers the lowest prices. This percentage will be related to the savings available.
Therefore, the model required detailed call bill data, which we have received from BT. We
then used the published tariffs and discount schemes for different categories of customer
of a range of operators to estimate potential savings.

If the savings on total bill are below a certain threshold (currently of the order of 2\oi% to
5%15, plus an annuallsed contribution towards any connection or registration fee for the
new operator) there will be no migration. For direct ac:cess competitors, inclusion of a
connection charge for some operators will result in an overall threshold discount of around
6%. For indirect service operators offerin&: diIcounts on only long distance and
international calls and with very low (or free) registration, the effec:tive threshold discount
on total bill is much smaller, at around 1M% for euy access, but lower for equaiaa:ess (for
reasons discussed later). As savings rise above tbiI threshold, the peu:entage of customers
who migrate in any one year also rises, as shown in Chart 3.2. The precise relationship
between price differentials and the· rate 01 annual migration is modelled by an inertia
factor"'. This factor has been calibrated to fit experience to date (mostly on take-up of
Mercury's direct and indin:ct services, and cable telephony growth). It has ah.v :.,een
validated against other available forecasts 01 take-up of new operators' services. These
include forecasts of cable telephony growth by Goldman Sac:nr' and the CCA- (both
forecasting in the region of 5 million lines by the year 2000), and Ionica's ":.Jmmitment to
1 million lines also by the year 2000, as well as N'ERA'. estimates of other operators' line=s,
e.g. Mercury, MFS, Colt, Torch and Scottish Telecom).

If a customer, initially without the possibility of choosing a direct service operator, changes
operator once (from BT to an indirect service provider), a further subsequent move to a
newIy built direct service operator is possible provided the further saving available exceed
the threshold discount. U the savings do not exceed this unount, the customer remains
with the indirect service operator (i.e. '1LDO lock-in as desaibed in Section 3.2.6).

~ This is bued on what we Uftdentand 10 be the canMNUI unanpt op.ra.... in the prnenc:e of number portability,
and results of IUJ'VtryI by OVUM. 1be IhNIhoId diIcount is c:a1cu1aa.d fraIn each optrator's bi11ecl revmue. ThUl,
if diftCt HrVice opa-alDrl nRd 10 achieve 5% diIcounts on • CUlIiOIMn' IOt&1 bill. indirect MrViar operators, who
offer jUit IonS diatana _lor intilmatiDnal caJ1I, wdI only ftIlId 10 acbiftre 5% amp on the MrYiceI they
provide. ThislNly be • little atreIN. aNllt is pauilJIe that the peelluta.. thnahold diIc:ount nquind on 10nI
distance and intemationaJ calls ~ aetu&Uy hiP. in order 10 provide the ...... level of .bsolute avinllO julliiy
changing operator.

• This .Uows for the fact that potftltW benddari. (for whom price diacounts DCftd the threshold level) do not
&l1 migrate iJNnediatiely.

rt See New Media Markets, December 19M. pap 12.

• Tht c.."" c.bk, The Cabie ComImInicatianl Auociatkm. ......,. 1995.

34



Benefits and Take Up of E~ual Access

We have assumed that the current savings offered by alternative long distance and
international operators will reduce over time. The speed of this reduction has been forecast
with reference to experience from the US. Chart 3.3 shows how the tariffs offered by
AT&T and its competitors (for calls between New York and Los Angeles/San Francisco)
changed over the ten year period in which these competitors established their 35% share
of the US long distance market. Using this data we estimated a simple partial adjustment
model29• This model estimates that, apart from an underlying price differential of only
~% which remains, in each year the size of the long distance call bill reduction offered by
AT&T's competitors narrowed by 18% - resulting in a gradual convergence of prices. A
similar pattern of reduction of price differentials has been assumed to occur in the VI< over

the next 10 years.

The speed at which the savings to customers from using other operators dwindle over time
will determine the ultimate market penetration of competitors. For example, if in one

) customer group savings of 15% are c:urrently available, a certain percentage of customers
will migrate each year (say, for example, 10%). However, as the savings narrow over time,
the rate of migration will slow until the savings fall below the threshold discount when
migration st01"::t altogether. II the new operator ever found itself in • position where its
prices were above those of BT, plus the discount threshold, migration would be reversed.

Chart 3.4 shows th~ market share forecuts for dUect access lines resultbs from:this
methodology. The model predicts that BTs net loss of diI1!c:t access lines stops beyona the
year 2000 as the price saving falls below the threshold discount and most network builds
are completed. Thus, the competitors' market share stabilises at amund 15% to 20%. As
will be seen, we have cnndueted a sensitivity in which the threshold discount is reduced,
thus resulting in additional migration beyond the year 2000. Of the BT exchange lines, the
model predicts that (without equal access) 1.5 million of these subsaibers will use indirect
services to other long distance operators.

3.6. Modelling the impact of equal access

•

.~

~,:J

The same model used to calculate the base run forecast can also be used to estimate the
impact of equal access. Since equal access will·not be implemented on any significant scale
prior to 1997 (see next chapter), the existing requirement for equal access traffic to pay
ADCs will have no impact up to that date. In addition, we have assumed that the C\U'1'eI\t
ADC regime wiD be abolished during 1991. As a result it is assumed that the new
interconnection charges and any contributions by BTs competitors to USC costs will allow
indirect service operators to maintain the same price differentials as in the base case.

" In. partial adjuatlMnt model. thee is an expctatiaft that • CIDIIItlInt p.opwtian (in this cue estimated by an
ordinary last 1qUU8 feINUion ANlysia 110 be In.) olIN diffeNntiaI wd1 be eroded each year.
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Chart 3.2
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Benefits and T.ke lip of Equal Access

However, equal access affects the attractiveness of indirect services and so will affect the
migration of customers between networks. Our previous analysis concluded that the
introduction and availability of equal access would reduce the threshold discount (via the
reduction in the number of dialled digits and the enhanced ability to try out new operators)
and would increase the speed of migration (as a result of heightened awareness of
altemative operators). Table 3.3 reproduces the estimates of these effects which were
derived in Section 3.2.

Table 3.3:
S1UIUIlary of Market Impact of Equal Access

l
}

Option 1
Option 2
Option 3
~tion 4

Source: !'!ERA Q7U21ysis

Reduction in threshold discount

2%
2%
0.56%
0%

Impact on migration rate

increased by 30%
increased by 30~

increased by 30%

The model described in this chapter can be used to estimate the market impact of these
changes under each equal access option and hence derive the associated Type I and Type
II benefits. The model predicts that. at most (Options 1 or 2) equal access will increase the
number 'Jf bf lines using indirect services from other long dista:'\ce operators by around
1 million, from 1.5 million to 2.5 million by the end of the period. The resulting estimates
of Type I and Type n benelits are shown in Table 3.4 below.
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Table 3.4
S1lDUllUY.of Results of Benefit AnalJ.li,l: Base Run

Discounted sums (1995 to 2005) (£millions)

Option 1 Option 2 Option 3 Option 4

Type I benefits £20 £20 £:7 zero

Type II benefits £59 £59 £36 zero

- -
Total benefits £:79 £79 £43 zero

Disccnmted 11IIIlI (1995 to 2010) C=iIlion.)

Option 1 Option 2 Option 3 Option 4

Type I benefits 05 £35 £12 zero

Type n benefits £164 £164 £B9 zero

- - -
Total benefits, ,'. , £199 £199 £100 zero

Source: NERA ItMlysis

Options 1 and 2 have thehip.tbenefits Jince they combine pre-se1ec:tion with call-by-ea1l
selection over-ride. Note that the ~0Il of call-by-e:all selection alongside pre '3election
with call-by-ea1l over-ride offers no' additional benefits (ie. Option 2 has the same benefits
as Option 1). Option 3 suffers from "'1ockins-in" those customers who opt for pre-selection
(so that they are unable to test out other operators). In the cue of Option 4, the benefits
of testing out other operators'are effectively cancelled out by the need to dial additional
digits for some customers.

Table 3.4 also shows that the benefits are considerably higher if the period from 200S to
2010 is included in the analysis, since the increased migration to new operators has had
more time to take effec:t.
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Costs of Egual Access

4. COSTS OF EQUAL ACCESS

4.1. Introduction

This chapter analyses the main cost impacts of imposing equal access and. summarises the
technical options for its introduction.

The costs included in this analysis are incremental and make no allowance for:

• consequent changes which operators deem necessary in business support costs,
marketing strategy .etc;

• contractor mark-up for work undertaken in the event of BT being forced to make
changes to its network.

4.2. The Network Structure

4.2.1. Current system

The relevant components of the UK's telecommunications system are:

• user equipinent - telephones and PABXs, am1igured to a standard connection.
PAB)"s cor:.tain subscriber preferences ~d settings, and are I)ften yrogrammed to
perform digit translations; ~-

• line terminations, wall sockets and smart boxes, providing the point of user
connection together with (in some cases) remote network functionality;

J
•

•

•

•

•

•

local lines: single analogl:e ex~l.~ lines, ISDN lines and multiple lines (DASS),

local exchanges (LEs), to which subsaibers are connected (mainly BT and cable
communications operators). Local~ps contain databases indicating the status
and service profile of each connected customer;

trunk links, based on carr Signalling System number 7;

trunk exchanges (mainly BT, Mercury and now Energis). BT refers to these as
Digital Main Switching Units (DMSUs);

links between operators, almost aU between BTs DMSUs and other operators' trunk
exchanges;

international exchanges, connected to trunk nodes.
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In addition each operator has a central information system which monitors and controls
its network configuration. .: .. ~L_ l;;' '. ----. -

A simplified picture of the overall system is shown in Figure 4.1.

4.2..2. BT'. Network

BT'5 local exchange base includes four main types of exchange:

• System X, serving some 11m subsaibers;
• AXEIO, serving some 5m subscribers;
• TXE4 (semi-digital), serving some 5m subscribers;

• UXD5, serving just O.1m subscribers·

System X and AXE10 switches have, on average, around 30000 c:onnected subsaiber lines.
TXEs average 12SOO lines, while UXDs average 2.50 Jines.

A further O.2m subsaibers are still on analogue exchanges, but these are schedulea for
replacement in the next~ months and are excluded from this analysis. '

4.2.3. Back office systems

Supporting the mmagemei\t of this network are a variety of information systems. The
largest and most complex is BTs customer service system (CSS), which provides z. :::ingle
logical database for all domestic BT customers. Changes made on CSS are downloaded to
exchanges from time to time. Other operators have similar arrangements.

4.2.4. Easy access

Indirect access services offered by BT at the mDment are of two types:

•

•

two stage caDs, in which the subscriber 4ials a 3 digit access code to be routed to the
selected operator (a signalling) and then dials a PIN (MF4 signalling) to identify
and authenticate himself to the other operator;

single stage caDs. in which the subscriber dials a four digit access code and BT
passes the c:aWng line identity (CLI) to the 01.0 (other licensed operator) for
authentication. In this case the PIN is UDIU!Ce5I8I'y.

Single stage calls are set to be available on more exchanges by the end of the SUJl\D\eJ' 1995.

Subject to the capability of the subscriber's OLE. the choice of which easy access product
to use is made by the OLO.
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Cost-Benent Analysis of Equal ACC~S5

It had been thought that single stage calls would be preferred where available since they
require less input from the user; however the (limited) capacity for roaming using two
stage calls, together with the ease of making two stage calls using "smart" end systems (like
MCL's blue button, Energis' smart box. or PABX number conversion features) has meant

that two stage calls remain popular.

Indirect access is offered to OLOs subject to agreements on maximum echo and delay on
calls. Very indirect calls (eg Inverness to Aberdeen using an OLO whose only point of
interconnect with BT is in London) are therefore likely to be failed. This will remain the
case if equal access is introduced.

4.3. Implementation of Equal Access

4.3.1. Nature of Equal Access

Equal access, as defined for this study, differs from easy access in the following key ways:

• the option of pre-selec:tion of any long distance operator must be available to any
customer;

• non-local calls to be carried by BT must akithave a prefix (unless BT is the
preselected operator).

It is also the cue that long distance operator access codes must be the same length for all
operators, probably four digits. This lepraents no significant technical change relative to
easy access (except for Ma. compatible equipment which is based on three digit codes).

In this study we are considering a bue cue, and four options for equal access:

•

•

•

•

•

Option 0: OLO customers are offered easy acxess, based on the current BT service
offerings;

Option 1: customers can subsaibe to a servic:e in which long distance calls are
routed through a nominated OLO except where a Prefix is dialled ("overrideable
preselectj.

Option 2: customers have the choice of subscribing to (i) an equal access service in
which each long clistance call is individually prefixed rcaIl-by-eallj, or (il) an
overrideable preselect service.

Option 3: customers have the choice of subsaibing to (I) a ca1I-by-eal1 service, or (ii)
a service in which all long distance caDs are routed through a nominated OLO
("fixed preselectj.

Option 4: customers can subscribe to a call-by-eal1 service. .. '
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4.3.2. Practicalities

Changes to BT's network

In order to put eq~a1 access in place the following network changes would be needed:

• in local exchanges, each customer would need to have space to mark his long line
operator preference (if he chose to have one);

• in local exchanges, the routing table would need to be reprogrammed to understand
and correctly route numbers dialled with the relevant long line operator prefixes.

These changes would be needed in any of the equal access service options that contain the
possibility of a preselected long distance operator.

It is BT's view that there is unlikely to be a technical problem (eg. insufficient memory or
processing power available within the switches) for System X exchanges, but that the
AXElOs are likely to prove more difficult to c:orJigure because:

• the memory structure in AXEIOs is more tightly constrained (and is configt.:.!1!d on
a switch ~switeh basis);

• the 16-bit routing bus structure potentially limits the scope for constructinS; suitae!:!
decode~

Problems might be caused in both System X and AXEIO exchanges if:

•

•

the equal access service had to allow for separate pre-selection of long distance
national and international o~ators;

it had to support the pre-Selection of more than one national long distance operator,
eg by charge group.

The existin6 customer data field structure allows a single byte for customer status
characteristics, of which half the states are already used. Customers can therefore be
offered up to around 100 ctnrIbin4tions of preferences».

Further, while a single pre-selection can be accommodated by relatively minor changes in
switch processing power, the decision support required by the routing algorithm in an

• 1'hia..... that ,.......NpIact IIIrf 0IhIraa.- &__till'" If requirtaMnt to los """"""011I
irldepena.ntly of 0IhIr CIIIImnU' Ita_ 8ap. IhI ...... 01 pi that CU\ be ofNnd wiD be nclUC*I
clruticaDy (e-•• in the cue 01 xc It ma, be ndsad to oIbout lour).


